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OnMCAHME H30EPETEHMfl 

K ABTOPCKOMY CBMAETETIbCTBy 



npeo6pa30Baie^M, qahh nojiioc KOTopux co- 
eAHneH c penbcaMH, a Apyrofi nepea BbiKAKwa- 

TeAH — C KOHTaKTHOH CeTbK), AOIIOAHHTeAbHblfi 

npoBOA, noABeuieHHWH Mepe3 H30Afm>pbi Ha 
onopax KOHTaKTHOH cerH, oTcacwBaiomHC TpaHC- 

(J)OpMaTOpbl, OAHH KOlieU nepBUMHOH 06MOTKH 

KawAoro H3 KOTopwx Mepe3 KOHAeHcaTop noA- 

KJIIOMeH KKOHTaKTHOMy npOBOAy, a BTOp HMH OH — 

k Aonoji HHTCJibHOMy npoBOAy. npHMCM Apyrne 

KOHUbl TOfi H ApyrOH 06MOTOK flOAKJUOMCHbl 
K peAbCy, H nepeMUMKH, COCAHHHK>mHC AOIIOA- 

HHTenbHbifi npoBOAC penbcaMH. oTAUHatow.ancn 

TCM t MTO, C UeAbK) nOBbllUCHHH H 3AOKH OCTH , 

OHa CHa6>KeHa 6aokom KOMMyTauHH, hmcioiuhm 
KOHT3KT curHa.TbHoro pp-ie KpacHoro orHH cBe- 
Tcxjmpa, BKJiiOMeHHbiH nepe3 AByxnaiiocHHK b 
pa3puB nepeMbmKH. c 
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U306pCTOHIIO orilOCMTCM K 3/ICK T [KU'll art 

weHHio 3.icKTponoan»>KHoro cot'Tana. 

Ue.ib M3o6pcTCHHfl — noBbimcmie naao/K- 

HOCTH CHCTOMhJ. 

Ha MepTewc npiiBCACHa npHnuiinnaAbiiaH 

CXCMa CMCTeMbJ. 5 

CucTeMa 3-icKTpocna6>KeiniH sacktpiihc- 

CKHX JKeAC3HhlX AOpor HOCTOHHIlOrO T0K3 

eoaepwiiT ycTaHOB.iemibie ita TnroBbix iioa- 
ctshuhhx npeo0pa3OBaTe^H I, ""oamh hoakk 
KOTopux coeAHHen c pejibcaMH 2, a Apyroii 10 
qepe3 BUKAKNaTeAH 3 — c KOHTaicnioH ceTbio 4, 
AonariHHTejibHbiH npoBoa 5, noABeiuenHbiH Me- 

PC3 H30J1RTOPW 6 H3 OnopaX 7 KOHT3KTHOH 

C€TH 4, OTcacbiBarotuHe Tpanc<J)opMaTopbi 8. 
oahh jcoHCji nepBHquofi oQmotkh KawAoro 113 

KOTOpblX MePe3 KOHAeHCaTOp £T~nOAKJlk)HCH !5 
K KOHTaKTHOMy nposoAy, a btophmiioh — K AO- 
nojiHHTCJibHOMy npoBOAy 5, npimew Apynie 

KOHUbl TOH II ApyrOH 06MOTCK nOAKAIOMCtlbl 
K pCHbCy 2, If HCpCMblMKH 10, *COeAHIIH!OIHHC 

Aon oa h h tcji b h bi h npoBOA 5 c peAbca MM 2. Cut- 
TeMa cuaOweiia oaokom 1 1 kom MyTaunw c koh- 20 

T3KTOM I 1.1, IIMCIOIUHM KOMT3KT CHTIiaAbHOrO 

peae KpacHoro orn» CB6TO({)opa 12, bkaiomcii- 
HbiH Mepe3 AByxno.nfociiHK 13 a pa3puB uepe- 

MblMKH 10. 

CHCTeiwa paGoTaeT c/iCAyiouiHM 06pa3OM. 2 5 

flpH OTCyTCTBHH 3ACKTp0nOABH>KHOr0 CO- 

CTasa 14 (3. n. c.) Ha MOKnoAcraH uhohhoh 
30He b peAeAiibix ujKacJjax 15 ee cBe-ro<l>opoB 12 
b CHrHaAbHOM Gaokc 16 peAC weAToro orHH 

H pCAC 3CAeilOrO OrHH B036y>KA6Hbl M pa3MUKaio- 
IUHMH KOII Ta KT3 MM 17 II 18 peAe WeJITOrO OHIR 3 q 

pa30MKHyTbi uciih nHTaHHfl AaMfiw !9Kpacnoro 
orHH m uciih HHTamiH KaTy hick 6aok3 II kom- 

MyTaUHll.C KOHT3KTOM I 1.1. IlpM 3TOM tia BCCX 
CBeTO(})Opax !23TOfi MOKflOACTa HUHOHHOH 30HW 

ropHT pa3peiuaiouiHH oronb (*<eATbiii, 3CACHbiH) 
h uenw bccx ce nepeMbmeK 10 pa30MKiiyTU 3a- 35 

MUK3 fOlUHM M KOMT3 KT3 Mil 6AOK3 II KOMMV- 
TaUHM. 

HO KOHT3 KTHOH CCTH 4 30HU npOTCKSCT TOK 
rapMOHHK, 06yCA0BACIIIIblfl p33HOCTblO HX Hfl- 
lip«)KCHMM Ha CMOKHblX IIOACTaillUinX 30IIU. 

Pa3HOCTb nanpnjKCiiiifi co3AaeTC« ?a «*hct 40 
pa3Hofi Harpy 3kh na 30»iax, cmokiiux c pac- 

CM3TpilB3C MOH 30HOM. l~lo AOIIOAII 111 O.lbHOM Y 

npono.iy 5 npoTeKaeT tok noA achctbhcm pa:i- 

II OCT M HailpH>KCIUlft BTOpHMIIblX OrtMOTOK OT- 

cacflaaiotuHx Tpanot>opMaTopoB 8 cmokiiux 
noACTamuiM. 3th 06a Tona mmciot pannym ntvui- 4 * 

HHIiy 11 liaXOAMTCH B lipOTHBO<}>a31\ Takll.M 

o6pa30M ortocnemiBacTcn KOMnciicamiH Mcmaio- 
uicro tniimum thioboh ccth. 

Flpil nOHBAOHUH 113 MOKUOaCTJHUMOHHOfl 
30HC 3. II. C. 14 II IIOvMCAyiOIUCM CrO IICpCMCIUC- 
«Hil TOK rapMOHHK, RpOTCKaKMllHH IIO KOHT3 KT- 
HOM CCTH 4. MCllflCT BCAHMHHV H H3II pa BACH IK*. 
TaK K3K 3a\llilKaCTCH MCpC.l 3. II. C. 14. I'lMH 

nonRiiHiiiiiiicH na \ic;+;iiOACTaMUU*>Hm»n m\uv 

3. 11. C I I tailHMaCT oahh oe G.IOK \M.IOT«)K 

nyrii. to i» uiKatJ>y 15 cacnKf.jpa l2 f orpa>KAaH)- 55 
mere <iut 6.1 ok yiacTOK. po.io :-kimhm»i m mm 
m pen- HMoimro ornn o(Si»rTn«io»m. IlpM # r • ^» 

pa tMIJK.IHMilltr H«>!li;iKTIJ 17 II IS piMi- Ar i 
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lorn nriiH jaMKiiyru 11 noAamT naiipH>KCHHC 
11a .liiMfiy 19 Kpaoioro oniH cncTO())opa 12 h 11a 

KaTVIIIKV 6.10K3 I I KOMM>TaiUIH. Ha 3TO.M CBC- 

Tottiope" 12 ropiiT Kpaciibifi oroiib h KOHTaKT 

I I.I C.10K3 II KOM My T3H HH 3 3M tJK3C T Uenb 

ncpcMWMKii 10, naxoAfliueHCH okoao 3Toro CBe- 
To<})opa 12. 

ECAH 3. II. C. C IIOC3AOM 33 HHM3CT AB3 

6 a ok a — yMacTKa, to b aiKa<J)ax 15 CBeTO(J)opoB 
12, orpa>KAaiouiHx 3rn yqacTKH nyr«. peJie 
weAToro ornfl h peAe 3eAeHoro orH» o6ecTo- 

MCHbl H *iepC3 pa3MUK3K)mHe 17 H 18 KOHTaKTbl 

pcAe jkcatoto orim noAaercH HanpnmeHHe 
na AaMnbi 19 Kpacnoro oniH ooohx cbcto^o- 

pOB 12 H Ha K3TV UIKH KOMMyTaUHOHHblX AByX- 

iioaiociiiikob 13 ncpeMwqeK 10 y 3thx cbcto- 
(J)opoB: B pc3yAbTaTe 3Toro Ha AByx cbcto<{)o— 
pax ropHT Kpaciiufi oroiib h uenn pacncwio>KeH- 
iibix B03AC 3thx cBCTO^opoB 12 nepeMWMex 10 

33MKIiyTbl. 

Bcacactbhc 33Mb<K3iiHR ueneft nepeMbi- 

MCK 10 TOK B AOriOAHMTCAbHOM npOBOAe 5 M6HH - 
CT BCAHMHIiy. H liaiipaBACHHC H CHOBa paBCH 

no BCAHHHiie h npoTHBonaio>KC]i no ())a3e TOKy 
rapMOHHK KOHTa kthoh ceTH, mcm o6ecfieMHBa- 
ctc« KOMiieHcaiutH npn naAHHHii 3. n. c. 14 Ha 

Me>KllOACTailUHOHIIOH 30HC 

B T3K0M COCTOHHHH CHCTCMa 3ACKTpOCIia6- 

>KeHHn naxoAHTcn b TeMeime bpcmchh, noKa 
3. n. c. 14 nepcMemaercfl, b npeAeAax oahhx 
n Tex me 6aokob— y^acTKOB nym 

Ilpn nepexoAc 3. n. c. 14 c OAHoro 6aok3 — 
yqacTKa Ha Apyroii npoHcxoAHT CAeAyiomne 
H3MCHCHHH. B iiiK3(})y l6cBeTO(()opa 12,orpa>K- 
Aamiuero nepBwfi 6aok— ynacTOK. CHaMaAa 
cpa6aTbiaaeT peAC meAToro othh, 33TCM no 
Mcpe yAaAemiH 3. n. c. 14 cpa6aTbmaeT peAe 
3CAeHoro orH«. ripn cpa6aTbiBa hhh peAe weA- 
Toro omn ciiiiMaeTcn nanpfl)KeHHH c AaMnbi 19 
KpacHoro onin m oHa noTyxaeT m noaacTca Ha- 
npH)Keiine Ha AaMtiy 20 meAToro othh m OHa 
3aropaeTCH. ripn cp a 6 a tub a hh h p^ie 3eAeHoro 
oniH c AaMnbi 20 >KeAToro ornsi HanpsuKemie 
cHHMacTcn h nocTvnaeT na AaMny 21 3eAeHoro 
ornn, A3Mna 20 noTyxaer, AaMna 21 3aropaeTCH. 
IIocao cpa6aTbiaaHHfl peAe nceATOro orHJi chm- 

M3CTCH HaiipHH<CHHeC K3TVUIKH 6AOK3 11 KOM- 

MyTamui ii ero komtb kt 11 1 pa3puBaeT uenb 

IICpCMblMKII 10, KOTOpaR VCTaHOBACHa B03Ae 

iicpBoroeBeToi}mpa 12. na kotopom 3aropaeTCfl 

>KC.TTblH OrOHb. 

B niKa(})y cuoTO(})opa, orpawaaioiucro bto- 
poii 6aok — V4acroK ii>th. na KOTopun Bbie3>Ka- 
er 3. ii. c. 14, OTiiaaaeT peAe >KeAToro othh, 
hah oTiiaAaKrr pe.ic >KeAToro ornw n peAe 3eAe- 
tiurooniH. B nepBOM cviyqae cHHMaeTcn Hanpn- 
Kcinie c AaMiiw 20 >KCAToro othr, bo btopom — 
c ABMiibi 21 3CACiioro or«H. Ha AaMny 19 Kpac* 
m>ro oniH no.mcTCH iiaiipn^ccHiie, OHa laropa- 
cicH m OAHoiipoMomio cpa6aTbiaaeT 6aok 11 

K<»MM V Tail till It 33MUK3CT K0HT3 KTOM I 1.1 Udlb 

ncpcMUHKii 10, pacnoAOJKeiiHOH okoao cbcto- 
«|iopa. na kotopom .^iropacTcn KpacHbin orons. 
B pe.iy.'i urate *tm\ iicpcK.noMeiiiiH h uoiihx 

llfp^MIJ'U'K :«H\'lh*MIIH*ltM» >l IMMOHCIIHC lUVIIIHH- 
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^ nn.imiiiiTelsH.il O .10118043 5. CTiiHUHOIIHOH SOHM TOK KipMOHHK KOMT3KTIIOM 

Mb. h 'ok- » " cot., 4 m tok ao..ai...«TCV.M«o. » npoma 5 pannw 

„ 4,33b. TOKa a P^ h »^ ,Ta "r"™; b DC3y^ T aTe ?roro Mannmiue nam o6omx 

npoHCXOAHjUHM J^^S^e tokob KOMncHcn pyioT fl pyr Apyra h b uennx 

I " ^ l! n »Z H C 14 H 5 CBA3M I10MCX3 OT K0HT3KTII0H 'CT.. Me B03HM- . 

TaKHM o6pa30M. npH «bh)kchhm 3. n. c "« 

pacnoJioaceHMK ero b jho(5oh tomkc MOKnoa- kbct. 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1 , of 
commutation with the contact 1 1 .1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 11, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 11.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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